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E. Conductor with ground return.
50. As seen in the preceding, in the electric field of conductor A
and return conductor B, at distance s from each other, Fig. 9, the
lines of magnetic force from conductor A to the center line CCf
arc equal in number and in magnetic energy to the lines of mag-
netic force which surround the conductor in Fig. 67, in concentric
circles up to the distance «, and give the inductance L of conductor
A, The lines of dielectric force which radiate from conductor A
up to the center lino CC', Fig. 9, are equal in number and in dielec-
tric energy to the lines of dielectric force which issue as straight
lines from the conductor, Fig, 8, up to the distance s, and repre-
sent the capacity C! of the conductor A. The center line CC' is a
dielectric equipotential line, and a line of magnetic force, and there-
fore, if it, were replaced by a conducting plane of perfect conduc-
tivity, this would exert no effect on the magnetic or the dielectric
field between the conductors A and ft.
If then, in the electric field between overhead conductor and
ground, we consider the ground as a plane of perfect conductivity,
wo got the same electric field as between conductor A, and central
plane CCf in Fig. 9. That is, the equations of inductance and
capacity of a'"conduetor with return conductor at distance s can
be immediately applied to the inductance and capacity of a con-
ductor with ground return, by using as distance s twice the dis-
tance of the conductor from the ground return. That is, the
inductance and capacity of a conductor with ground return "axe
the same as the inductance and capacity of the conductor against
Stw image conductor, that is, against a conductor at the same dis-
tance below the ground as the conductor is above ground.
ah the distance tt between conductor and image conductor in
the ease of ground return is very much larger — usually 10 and
more times »- than the distance between conductor and overhead
return conductor, the inductance of a conductor with ground
return in much larger, and the capacity smaller, than that of the
name conductor with overhead return. In the former case, how-
ever, thin inductance and capacity are those of the entire circuit,
Binee the ground return, as conducting plane, has no inductance
and capacity; while in the case of overhead return, the inductance
of the entire circuit of conductor and return conductor is twice,
the capacity half, that of a single conductor, and therefore the
total inductance of a circuit of two overhead conductors is greater,

